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Jhdl dugall AESH aladials (AgNPs) Lgll) dadll Cilamead (goaad) Galanll LolSa) bl cjebid
Dk e o dbiadl clabaall il 3 digine g 8 agag oo Aall miln i WS (T harzianum
Glaswag « T. harzianum hé e Joymall 3l ary) cOllead) cilad Gua cdilynd)l LA 5aal dsbal)
dagajall Alslaall copglal 38y . (5l dRnhay Legin ASHAd) Alaleall ) 8Ll cLgs ypdanall dugilill doadl
38y 30 &l Bl skl (8 8 Jaee ol a3 cigen 5eUS el (G8as) ad) + dusill) dadl) cilassn)
& Jilae (ginn 530 Jade LS (3833 0) Ll ol ekl o ) (Ll ela) Bylasedl Alalews &3jla0 %25 5S35 vie
Bl Aalen b il (o) Janei pae Jalie ¢SS e die ehie 28 B3l (6)3al) dae il G cel)3all oha
Al el (8 Baclell lalat¥) aalS L hadll cilasiyly gl Sgad) G JelSall Lllad ) i) o2
Aadiial) Ligaal

Abstract :

The current study aimed to adopt two main approaches to environmentally friendly
biological control methods, characterized by their lack of negative impacts on the food chain,
and to employ modern technologies represented by the use of bio-— synthesized of
nanomaterials.

The results showed the possibility of biosynthesizing silver nanoparticles (AgNPs)
using the biomass of the fungus 7. harzianum. The study also revealed significant differences
in the effect of different treatments on the some life stages of the housefly. These treatments
included the protease enzyme of 7. harzianum and bio-prepared AgNPs, and a combined
treatment using a spray application. The combined treatment (silver nanoparticles + protease
enzyme) demonstrated the highest biological efficiency, recording the highest larval mortality
rate of 30 larvae at a concentration of 25%, compared to the control treatment, which showed
no effect (0 larvae). A similarly significant effect was observed in the pupal stage, with 28
pupae affected at the same concentration, compared to no effect in the control treatment. These
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results suggest the effectiveness of integrating AgNPs_with fungal enzymes as a promising
approach in advanced biological control programs.

: daadall.1-1

Diptera : ) Musca domestica L. alall gauly ¢ JLEY) 0L cydall e L0yl LA e
4] L yaall dadall Ll Jan sl CasiS) LS canall Lealedl iy oludl) e da5Ls 431 (Muscidae )
@3 4 Glisll LehaliY Hlas gLyl () abel) i Adjiall Aball aalies . ladl bae) Gubs€) i e G0iS
Sl L Lgls ccbial) L) alals le b Lovie ollily cdlild) and o 4Bl deala) e ddyiall 40030
bl i e Winpe (& AaSiall Qaba¥) Gl o gind 8 llg caaiagl) ihlaally Clalll e ggin
& oY) Sl Jie (B3 alsall (e Byaisall Weia Gl L Gleaadly Olas¥) Sl Jie cdllatially dsdaiall Slsall (1
O Gasn e el Ji b aaled A0yl LU of bl (e dpaell pglal L oDl Gl Sl Lglaas ¢ aladal
A all Slsd) e s e 5 (Hassan,et al.2021) Ga)y\Sad)

O3 dial) AadSa e Wty Sast cdllady Bl ST by el e Candl ) Eadl Gagadl g
L) b 5 (20160 (glyadl) Ll Ablesl Casall LS gDl DA (e clly il yemy)

Aogaall A8l Aasi) gai angll 5,8Y)

g chdall Gladine o sluadll 8 Ll Ldladll @l HLEY] dacly dacajall Dlucalls slaa¥) iy
Oe 25 Sy aye s Metarhizium anisopliae . Trichoderma harzianum Jis iayed) bl W)yl
(Oliveira,et al.2006) Guasial) digal) AadlCdl b dasdioed) Jalgall Joadl

a3l sag ,Trichoderma harzianum il gelll (ad) milg aal aladia) ) ) dulyall ddsa

Adlal) d3eliSy anly) Asgen et Gilad 3aa] iy cydial) Aadlle b dagal) duganll Jalgall (he ey (53 59 )

Cpeen Cangy gl il JAU dasess€ 5300 ilasnaal) aladial ic dagiol cilydial) e salal aglonll 5,8k

3o b ety Les Al Al ) Alladl) Dgd) LSl Jgums 5eliS 80k (gl S5l e anils

o bl S e Jogend) (god) dolall 505 sl Jia s 8 - Auabiie 3SI aladid die AL Adledl
Aladll 2,580 LS pally syt olsine DUS

4z yhag Caadll Blge 2-1

A RSl (ghliall (saa] (e cdaliial) ALY CDlS Aliatally Auhall B dasiiall Cpdall gas o
Al el 3 Cuaay 5 (1989) glillue g8 (e dadiall Aiph slaiel () £3a Adblae [ou S5 dista
Lanslin Ay gl (& Dden) 030 iy, Lgale Auhall G jad Bydall e saas Jlal WY Q) QL) gy (S
(1951¢West)  %(70+25) dues dughays 330 £ 5 Co ol Bl Ay
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@ faall duj @stina (1) JS&

A hadt) ALjal) Bpds 1-2-1

Cugadl 8l [lnsliSilly aglall )39 (0 dadiiia T, harzianum shil) Ga dje Gal) 1a A cilexicd
.(mt648463.1,T7) 3ol ddjndls duc)) 3l

AGa) cladsi uis Jaugll jang Potato Dextrose Agar (PDA)buy Ao dihdl) el 4wl &
Bhs dagd die ciadg i tadl) Nl el o cconlia oy G ) ycanal Jacsl) el s datiadl)
Al GaleY GilS (gl gai (e dugas AU Lo Jguanll dlldg bl 10-5 5aal (o°28)

gl Al iy plid) 2-2-1

(1994) Tweddell skl sbaiels il msil £y Gl asall ) aall Jaceg aladind 3

Jslae 5a Ja 0.5 d8La) (ha Jolil) e O 6Sh 3 gl asi) el (Tweddell etal.,1994) ik cad)

(Di nitro salsalic Jslaa (o Ja 1 Ciaal by Gielu Baal 2°37 Bla daun Al alas (b as (%1) et

b dalaiad) Cudy Couli¥) iy Lo 3583 5 5aal 2100 Bl Aoy Al ales B ijall g acid )(DSA)

bl —¢) Sl bl adal) Adie) . jiagili 540 ase Jsh Ao Spectrophotometer (fsdal) Cilbbaall lga

—& S o dsagSile T apaid Lap) i) Aoa lgih Aauiy) Adladl) cdf ) daayiy) Adladl) skl b ol g5l
Joll) Cigol cuuayg Banlgl) ABBA B (el SIS Juliad
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T. harzianum Jbil) 23300 Ugas dagilil) Azl cilasua ariai 3-2-1

(AgNO3) dadll wli e (a2 0.17) 403 DA e (IMM) - 5850 dcadll @il Jolas jocans
Adina 8 5 obaall B8 5L el sl lacal sl il aa cbaall bl sl e (o 1000)

(Asadi,etal 2018) alasiua¥) cus A eguall 56 e anlaal
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Ciinde el day - 30 Jasl) Ll AY deall gl g3 slally e GO il g gyl Jiall e dsglal
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gl dadll ilapen ) dadll il JIps) JaY @bl gl
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AESH dly e (Je 900) 381 ey any - Sl il e Jpamall (5863 10) s3als (22835353 6000) Ay
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Lallae Cigyl caty o°(2425) Bha daps diey (48550 100) dejen Bl dials & Gl cuncad
Gupta and Chauhan ) sl Lad) Glawa (585 (gal) JI5Y) Llee sl elliy (dele 96) 524l

(2017,
Cluag Al 8 daddial) JuS)El juast 4-1
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(7%0) <Al Jia a5 %(25 <20 <15 <10 <5 «0) 381l dacy Hhaddl cldl Cansds 3 daglill Lmdll Jolas

A Al aladiul S Glas w3g - okel Calslaall (e Yy el olall aasdol Gus cglasad) Alalas
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29X T 19X ¢
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il 38 Jglaall I3V 5850 = e
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bl el i) ad syl dlalas

e 5 G Byainnall Aaiall e edscalin Lyt Cigyls cant Aalal) (g5 ladal Cana ey aay
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gl sl g 5-1
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. ( Sirisha et al. 2010) J& (x d8sasall 42l

Statistical Analysis Slasy) Jaladl) 6-1
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dadlially milill) 6-1
2\:1‘9.'11.'\3\ dadl) clasws juani 2-6-1
s Lt B (sl (e desana DA (0 Bugll) Slasanl) 35 )

70



i) s 1-2-6-1

a2 ) S ) e il i aa shaill Sl Jslaall (gl it Jangl Gaeantl) 5558 olgl aey

@l A (bl paliid) 3 5aga sl Al Qolgal) 80 Cansy Gslll 8 il 138 Jaany ,(2) JSa b LS
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A- AgNO3
B=81
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C=AgNO3+Bu today
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G Aaidl dpalaiay) Cish DA AgNPs dgilil) Al claswa J<i (3) J<i
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C = AgNO3 + Bu today
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Aol adll ez (315380 Jgoas Il Wil (e g ) Aalal) s Laa ¢ IS0 A33<all lis )
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C S G i T Jopall il paliiadl Alleall vie %10 <€ s ¢ el el
Loon dalid) Gygilil) dadl) Cilapeon Adlad ait] 4ty (3 (2021 (s2dll) ) Jeasi ae dalpall 028 i LS
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Lo dlaje B 4d (ggina ol ) deas 0ul€ el 08 (B skl e EBla ST 050 (53 (<550 e Slad
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O o QLS 3gas Lay il L (B hadll a3V e dng Saally Ligas Byianall sl dadll Cilasean (3o
©28s « Reactive Oxygen Species ROSaigilll Liadl) algi ¢ gl Limdl) Glasung ayi¥) s Siaay (g3
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025S5 hhual e Lae ¢ (Histogenesis)iawsY) ey sale) Jddy cgslal) aluai¥) Judaes (DAY il )
<V (Liu etal.,2024) 5 e claadlal sda 3155 . ehyiell Cise of ALl yaall ) Jsatll Jidy elincY!
) Gl gl Jaxig duglall ) il 335 Trichoderma cibyhad aladials daiial) L3l dadl) of gl
AAagal) AsdlKal) 5ol e i Laa
1 i)
Sl ol Adlad Coule Ajlae 39 5l aniily gl dadl) Clases Gale (530 Jadll it il iy
Gy ¢ Jill dawdy Il 8aL) (g &yl Al Caaagg (pyshall (B U8 A o) el 1 gas e DK
Bydall aca J3 (I 585 a3l g e digedt] jaeS Jaxd (Al &igilll duadll ilases Jas 4 ) i) 12
Sl e Jany 3 ROS e lil) caSol) alg DA (e Lgastd Ll Glapunl) dillad clly ) il
cad) Glatie alaiiel gl AxilKal lled LAl duhal)l iy DNA Lyl saldly clisig pllg LAY

Al 4L AailKe b Aogilil Ladl) po Aagjaall ladll (gl
M J.\L«AA]‘

Al slutis liy am Lseal) Jody oWl ysdy claliiany Gl 0 L (2016) aslul aisy Sl
(Jagall dasls aslall LIS BLall agle ad ¢ yiiwale Ay Trogoderma granarium (Everts).

T
Lgas aladiols bgos Zaaal Ll il Cilass Lllad waiie(2021)¢ oad) 1o saal) 3o o ¢ (ggdlal)

ped ¢ yiale Ay « Culex quinquefasciatus asm daslie & Clyhdl &\}'ﬁ sany Glalaa aladiuly

il daals caslall &S sl agle

Audial)l LA skl e Gsils Alaadll clanally 25l cilalitodl ans 555 (2023) tane puls aluc RIS
Al ddse SLal) agle aude 3,933 dag ki <Musca domestica L. ( Diptera : Muscidae )

. ;bAM ;\.I.AL%‘

ALl ST g ey g gal (o dpaudl) 4y gdapl) g Adabiall AN B ) jad) il 3 48 (1989) (las digdc Ul 2

Ak dzala ¢ pglal) 1S ¢ iuale Al « ( Diptera: Muscidae) Musca domestica L. 43 3al)
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Chdall Gapeall Jhill dlaulsy L Al il Glige 586 0@ (2017).08k) Gmes, dsana
L@l Aas . Musca domesticidyiall LAl syaal 38yl oY) e Entomophthora muscae

(a8t 3 a2al) (22 slaall Ayl oslall
adaill 53l aallaac dael)3l) Colatll Jilaty asaad .(2000) e el ae, U Cildg, agana pdlac gl

25504 @hall — deasall dasla —alall Giailly el

pla3iuls Spanally dnieadl) dglll dadll Cilasead digal) @) EGL(2022) 5 dana ) LS) AL, (i)l
LS, Jeagall daals, yiwals ), Musca domestica dulyill LA Sy via sl 3lyg) (aliis
- Bball agle ol aslal)
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